0.02 g; Na2SiO3 5H20, 0.044 g; ferric citrate, 0.0035 g; citric acid, 0.0035 g; distilled water, 1,000 ml]. Each bottle was inoculated with 200 ml (40 to 80 mg, dry weight) of a 3-week-old culture of Plectonema boryanum strain ItT 594 (Indiana University Culture Collection) and incubated for 3 days prior to the addition of the virus (10 ml at a titer of 107 plaque-forming units per ml). After inoculation with the viIrus, the cultures were incubated for an additional 3 to 4 days at 20 C with constant agitation. A gas mixture of 5% carbon dioxide in air was bubbled through the medium, and continuous illumination was provided by "cool white" fluorescent tubes at a light intensity of 500 to 600 ft-c. Titers regularly varied between 108 and 109 plaqueforming units per ml. The lysates were centrifuged and then passed through a sterile, ultrafine, sintered-glass filter. The resulting materials were stored at 4 C for periods not exceeding 60 days.
In a recent study, Safferman and Morris (1963) reported the isolation of a new viral agent from the filamentous blue-green alga Plectonema boryanuem. From electron micrographs, it was observed that this agent had a polyhedral structure with an average diameter of about 66 m,u. More recently, micrographs of purified viral prepalrations showed that the particles have short tails, which are approximately one-fourth as long as the diameter of the head (Schneider, Diener, and Safferman, 1964) . Although the host spectr-um of the blue-green algal (BGA) virus included strains belonging to the genera Lyngbya, Plectonemtia, and Phormidium, these infected algae are nevertheless very similar in their morp)hological characteristics. Plaques produced by the BGA virus (strain LPP-1) were rep)orted to vary from less than 0.1 mm to more than 8.0 mm in diameter. These variations have since been attributed to the presence of two virus types within the strain. In this communication, physicochernical characteristics of the l)laque types are presented, together with data on the reproducibility of the plating technique adopted for measuring the activity of the BGA virus.
iIATERIALS AND METHODS The virus was cultured under asel)tic conditions in 4-liter bottles containing 3,000 ml of a modified Chu No. 10 broth [Ca(NO3)2 4H20, 0.232 g; K2HPO4, 0.01 g; MgSO4 7H20, 0.025 g; Na2CO3,  0.02 g; Na2SiO3 5H20, 0.044 g; ferric citrate, 0.0035 g; citric acid, 0.0035 g; distilled water, 1,000 ml]. Each bottle was inoculated with 200 ml (40 to 80 mg, dry weight) of a 3-week-old culture of Plectonema boryanum strain ItT 594 (Indiana University Culture Collection) and incubated for 3 days prior to the addition of the virus (10 ml at a titer of 107 plaque-forming units per ml). After inoculation with the viIrus, the cultures were incubated for an additional 3 to 4 days at 20 C with constant agitation. A gas mixture of 5% carbon dioxide in air was bubbled through the medium, and continuous illumination was provided by "cool white" fluorescent tubes at a light intensity of 500 to 600 ft-c. Titers regularly varied between 108 and 109 plaqueforming units per ml. The lysates were centrifuged and then passed through a sterile, ultrafine, sintered-glass filter. The resulting materials were stored at 4 C for periods not exceeding 60 days.
To l)roduce small quantities of vir'us or to determine the susceptibility of other algal strains to the virus, 1 ml of the BGA virus and 2 ml of a 2-to 3-week-old algal culture were added to 250-ml Erlenmeyer flasks containing 100 ml of a modified Chu No. 10 broth. Conditions used for culturing the virus were described previously (Safferman and Morris, 1963 plating (Groman and Lockart, 1953 Isolation of a large and small plaque type in strain LPP-1. In a previous study, it was reported that the BGA virus strain LPP-1 lproduced plaques that varied widely in size ( Fig. 2A ). Since this strain had been l)urified from plates on which very few well-isolated plaques occurred, these observations were first thought to be due to a slowly adsorbing virus-host system. However, no appreciable differences in plaque size were found when susceptible algal preparations that had been kept in contact with the virus for periods of up to 1 hr were centrifuged and the infected algae were plated. The plaques could be divided into two types on the basis of size. Several plaques of each type were picked and cultured in 250-ml
Erlenmeyer flasks according to the lprocedure previously described. Upon plating, two distinct plaque types were isolated. Since neither variant predominated, the large-plaque former in Fig. 2B was arbitrarily designated as the wild tyl)e (r+); thus, the small plaque type in Fig. 2C (Table 3) . Some of the minor differences can be explained on the basis of experimental error. In addition, it should be noted that the BGA vir'us is exceedingly stable in the alkaline range, particularly in comparison with the bacterial viruses, which are generally stable from pH 5 to 8 (Adams, 1959) .
Thermal inactivation studies were made in water baths at temperatures ranging from 25 to 55 C. The plrocedure consisted of incubating stock cultures of the r and r+ viruses for 1 hr at the appropriate teml)erature and then immediately plating suitably diluted samples. No adjustments were made in the initial pH of the virus lprel)arations. As seen in Table 3 , the r and r+ viruses could not be differentiated on the basis of their thermal inactivation patterns.
,lIutiplication rates of the r and r+ virutses. Growth curves of the r and r+ viruses were determined at 20 C in 250-ml Erlenmeyer flasks containing 125 ml of a modified Chu No. 10 broth. Each flask was inoculated with a 5-ml sample (2 mg, dry weight) of a 3-week-old culture of Plectonema boryanum IU 594 and 1 ml of a virus stock solution suitably diluted to give an initial count of about 20 plaque-forming units per ml of medium. The viruses were propagated under static conditions for 100 hr at a light intensity of 180 ft-c. At 4-hr intervals, samples were withdrawn and assayed. Owing to the filamentous nature of the host cells, accurate counts of their cell numbers could not be determined; however, cell concentrations were estimated by a)pproximating the total length of the algal filaments for a specific volume and then dividing this by the average cell length. On comparing these rough calculations with the virus counts, it is evident that the multiplicity of infection in this expleriment is less than 0.001.
From the growth curves in Fig. 3 (Luria, Williams, and B3ackus, 1951) .
From the findings presented in Fig. 3 , it can be theorized that during a specific incubation leriod the two plaque sizes evolved as a result of the differences in the respective multiplication rate of the variants. Nevertheless, caution should be exercised in interpreting the significance of this factor, since small plaque variants found in several animal viruses have been attributed to the l)resence of an inhibitor in the agar Takemori and Nomura, 1960; MIcClain and Hackett, 1959) . Takemoto and Liebhaber (1961) found that a sulfated lpolysaccharide was the agar coml)onent responsible for the small plaque type observed in the encep)halomyocarditis (EMC) virus. Reversal of this inhibitory effect could be obtained by adding diethylaminoethyl (DEAE) dextran to the agar as a binding agent for the sulfated polysaccharide . In view of the similarities between the plaque types observed in the 13GA and EMIC viruses, a sample of DEAE dexttran was tested. It was found to have no effect on the small-plaque variant in the BGA virus when added to the agar at a concentration of 1.0 or 2.0 mg/ml.
It has been noted that in the alkaline range the BGA virus has a pH stability considerably greater than that generally reported for bacterial viruses. This is of particular interest since the algal host, P. boryanum IU 594, develops readily from pH 7 to 11 and shows little or no development below neutrality. Although most of the other host strains have not been thoroughly studied with regard to optimal culture conditions, relatively good development is obtained in a modified Chu No. 10 broth that has a pH of 9.1 after sterilization. Thus, one might speculate about the ecological significance of the l)H range on the parasitic relationshil) that exists in this virus-host system. ACKNOWLEDGMENTS
